ABSTRACT -Acute communitarian bacterial meningitis and AIDS are prevalent infectious disease in Brazil. The objective of this study was to evaluate the frequency of acute communitarian bacterial meningitis in AIDS patients, the clinical and cere b rospinal fluid (CSF) characteristics. It was reviewed the Health Depart m e n t data from city of Curitiba, Southern Brazil, from 1996 to 2002. During this period, 32 patients with AIDS fulfilled criteria for acute bacterial meningitis, re p resenting 0.84% of the AIDS cases and 1.85% of the cases of bacterial meningitis. S. pneumoniae was the most frequent bacteria isolated. The number of white blood cells and the percentage of neutrophils were higher and CSF glucose was lower in the group with no HIV co-infection (p 0.12; 0.008; 0.04 respectively). Bacteria not so common causing meningitis can occur among HIV infected patients. The high mortality rate among pneumococcus meningitis patients makes pneumococcus vaccination important.
Acute communitarian bacterial meningitis is a common infectious disease in some areas, just as HIV infection. Thus it is expected that a co-infection can o c c u r. However, little is known about the acute communitarian bacterial meningitis in patients with AIDS, c o n c e rning cere b rospinal fluid (CSF) characteristics and prognoses. This subject has special import a n c e in underdeveloped countries and regions, such as Sub-Saharan Africa, where bacterial meningitis incidence is high, or endemic. In these regions, HIV infection is also a major pro b l e m 1 . HIV co-infected patients with communitarian bacterial meningitis may also have diff e rent clinical and CSF laboratorial characteristics. The pro g ression may be due to the dysfunction of cellular immunity and macro p h a g e s / m o n ocytes activity. Also, less common bacteria causing meningitis can be found in this population.
The objective of this study was to evaluate the f requency of communitarian acute bacterial meningitis in patients with AIDS in the city of Curitiba, South of Brazil, and to study the clinical and CSF characteristics of this specific population.
METHOD
Study subjects -Acute bacterial meningitis and AIDS a re diseases which must be re p o rted in Brazil. We re t rospectively identified cases of acute bacterial meningitis in AIDS patients from 1996 to 2002, from re p o rts from the City Public Health Department, of Curitiba, Paraná, Brazil. Curitiba is the capital of the state of the Paraná, Southern Brazil, with a population of 1,644,600 inhabitants.
The clinical data was collected re t rospectively from the meningitis and AIDS notification forms. The Center for Disease Control-CDC (1992) criteria was used for AIDS diagnosing 2 . This study was approved by the ethics committee of human research of Hospital de Clínicas -UFPR.
C o n t rol group -A group of ten HIV negative patients with acute communitarian bacterial meningitis was identified from the data of the City Public Health Secre t a ry, Curitiba, Paraná, Brazil. All these patients had CSF pre s e n ting acute bacterial meningitis characteristics and bacteria identified in CSF. In this group, the etiologic agent was S. pneumoniae (5 patients) and N. meningitides (5 patients). The age average was 41 years (±22) median 38 years. Six patients were male and four female. 
RESULTS
During the study period (6 years) 1,732 cases of acute bacterial meningitis had been notified (998 bacterial meningitis with a unspecified etiologic agent; 474 Neisseria meningitidis; 169 S t reptococos pneumoniae; 91 Haemophilus influenzae). T h i rty-two of these patients (1.85%) fulfilled both the criteria for bacterial meningitis and AIDS. Of these, 24 (75%) w e re male and eight (25%) were female, and all patients lived in an urban area. The risk factors to HIV exposition of the 32 patients are shown in Table 1 .
In Curitiba 3,822 cases of AIDS were re p o rted between 1996 and 2002. The cases with acute communitarian bacterial meninigitis re p resented 0.84% of the cases with AIDS in the period studied.
The mean (±SD) age, at the time of the notification of AIDS was of 38 years (±12.5) and for the acute bacterial meningitis, it was of 39 years (±12.5). The risk factors to HIV exposure are shown in ).
The signs and symptoms of acute bacterial meningitis presented by these patients are shown in Table 2 .
G roup with bacteria identified in CSF -In 9 out of 32 cases (28%) with suspected acute communitarian bacterial meningitis, the bacteria were identified in CSF. In seven cases, the bacteria was isolated by CSF culture and in two cases, the bacteria had been identified only by CSF bacterioscopy (Gram negative bacillus in both cases). The bacteria isolated by CSF c u l t u rewere S. pneumoniae (four cases), N. meningitidis (one case), Escherichia coli (one case) and Salmonella sp (one case).
The CSF characteristics of the identified bacteria g roup (nine patients) were: CSF WBC (mean±SD) 1,043±1,462 WBC/mm 3 , median 348 (IQR 59.5; 1,390); n e u t rophils 59%±39.4%, median 84 (IQR 18.5, 89.5) lymphocytes 30%±37%, median 15 (IQR 0.67%). The glucose mean±SD was 48.6 mg/dL±36.9 mg/dL, median 51 (IQR 15.5; 79.0), and total protein (TP) 254 mg/dL±272 mg/dL, median 143 (IQR 70; 404).
Four patients, in this group, survived and five died (a mortality rate of 55.5%). All four cases of meningitis by S. pneumoniae and the single case of E. coli died. The individual CSF characteristics and the CD4 count of these nine patients are in Table 3 .
C o n t rol group -The CSF characteristics of the cont rol group (10 cases) were: CSF WBC (mean±SD) 8 Table 4 .
T h e re was no diff e rence between the HIV positive group with meningitis with identified bacteria and the control group (meningitis with HIV-) in respect to CSF characteristics, WBC (p 0.12), total protein (p 0.21) and lymphocytes (p 0. 22) Glucose was lower (p 0.04) (Fig 1) and the percentage of neutrophils was higher (p 0.008) (Fig 2) in the group without co-infection with HIV.
DISCUSSION
Communitarian acute bacterial meningitis is an i m p o rtant problem in public health, and HIV infection is highly prevalent all around the world. It is not uncommon to find the co-existence of these infectious diseases in some patients. The majority of data comes from Africa, where acute communitarian bacterial meningitis and HIV infection is endemic. This is the first study on the subject from a Latin American country.
It seems that the spread of the HIV epidemic did not increase the incidence of bacterial meningitis. Although, some characteristics of the disease could be diff e rent in these patients due to the cellular i m m u n o s s u p ression related to the HIV infection. This may include an increased frequency of etiologic agents less common to determined age groups, different CSF characteristics and worse progression.
The most frequent etiologic agent of communitarian acute bacterial meningitis in AIDS patients in our study was the S. pneumoniae. This is in accordance with other studies 3, 4 . This incidence is related to the age of the AIDS patients, the majority of them being young adults.
HIV infection is associated with an early alteration in the T helper cell function, a pro g ressive depletion in CD4 T lymphocytes, and a state of general immune hyperactivation. The decrease in cellular immunity leads to a high incidence of parasitic, viral and mycobacterial infections or reactivations. Alterations in humoral immunity consists global hyperg a m m a g l o bulinemia contrasting with the impossibility of cre a ting a specific antibody response to the pre s e n t e d antigen. Deficit in the humoral immunity causes a higher incidence of invasive bacterial diseases, particularly the encapsulated micro o rg a n i s m s 5 . Encapsulated bacteria, especially the S. pneumoniae and H . influenzae, a re the main cause of upper and lower re s p i r a t o ry tract infections in patients with HIV-1 infection. These bacteria are not susceptible to complement-mediated lysis, so the immunological response against them is based on the synthesis of specific immunoglobulin, favoring the opsonization and later the phagocytosis by polymorphonuclear leucocytes (PMN). All these dysfunctions are usually found in all HIV-1 seropositive patients, increasing fre q u e ncy as the CD4 lymphocyte cell count decreases. The i m p a i rment of the antibody response against pneumococcal and H. influenzae type b antigens in the group of patients with previous respiratory bacterial infection presented no diff e rences observed in a avidity and opsonophagocytic capacity 6 .
The relative risk of pneumococcal disease in HIV infected children (6,100-11,000 cases per 100,000 child ren) is 3-to 22-fold higher than is the relative risk for children without HIV infection. Similarly, the rate of pneumococcal invasive infection in adults with AIDS was 46-fold the rate of age-matched adults without AIDS 5 . HIV infected patients are not at a higher risk of contracting N. meningitidis m e n i n g itis 1, 4, 7, 8 .
The cellular immunity depression related with the HIV infection can lead to the occurrence of acute bacterial meningitis by uncommon bacteria in young a d u l t s 1 6 ( Table 4) . In this study, we re p o rt two cases of Gram-negative bacillus. CD4 counts were available in only one, and an important immunossupre s s i o n was present (65/mm , S t reptoccocus bovis 1 4 , B rucella s p 1 5 , Pasteurella sp 16 , S. agalactiae and E. faecium 3, 17 .
HIV infection causes significant impairment of cellmediated immunity and increases the susceptibility of certain intracellular infections. The incidence of nontyphi Salmonella sp bacteremia is increased in patients with HIV infection as is the incidence of recurrences after treatment 18 . Despite the high rate of bacteremia, the occurrence of focal Salmonella s p infection, including meningitis, is relatively uncommon. Only 11 episodes of Salmonella sp meningitis a re re p o rted in the literature 1 0 , 1 9 , 2 0 . Infection with Salmonella sp is an infrequent cause of meningitis in patients not HIV infected. In a study containing 643 cases of meningitis, Salmonella sp was the cause of 14 cases (0.02%) and more than half occurred in child ren less than 1 year old 2 1 , the remainder all had comorbidities such as end-stage renal disease, malignancies or alcoholism. In immunocompromised patients, bacterial meningitis can sometimes exist without inflammatory reaction in CSF 22 .
The number of WBC in the group without coinfection with HIV was higher than in the group with HIV co-infection, but there was no statistical diff e rence, possibly due to the small number of cases studied. The impairment of cell-mediated immunity caused by HIV infection can explain the fact that glucose was lower and the percentage of neutrophils was higher in the group without co-infection with HIV.
A round 50% of patients with granulocytopenia present, less than 5 cells/mm 3 in the CSF in the presence of acute bacterial meningitis confirmed by a positive gram stain smear, CSF culture and immunologic methods 22 .
The rate of bacterial identification in this study was 29%. Some of the 22 patients in this series with suspect bacterial meningitis and bacteria not isolated from CSF could have other causes of meningitis with neutrophils in CSF including tuberculosis meningitis.
Bacterial meningitis is known to be related to an i m p o rtant breakdown of the blood-brain barr i e r (BBB). This could lead to a higher influx of virus in central nervous system (CNS) increasing the pro b ability of AIDS dementia or worse pro g ression. No lite r a t u re exists on studies involving HIV viral load in CSF and plasma of acute bacterial meningitis patients. Blood or CSF viral load was not studied in patients with HIV associated acute bacterial meningitis. There is support in the literature that inflammatory stimuli in general (infection or vaccination) are associated with an increase in viral replication outside the CNS 23, 24 .
The clinical characteristics of meningitis in this study of HIV infected patients were not diff e re n t f rom those re p o rted by other authors of an immunological normal population 2 5 . In immunosuppre s s e d patients, these classical signs of meningeal irr i t a t i o n a re sometimes not present due to a poor inflammatory reaction related to the immunosuppression.
In this study, the frequency of convulsions was 26%. Seizures before or in the first days of hospitalization can be observed in about 20 to 30% of the cases with bacterial meningitis in adult patients without HIV 2 6 . Seizures were the initial presentation of bacterial meningitis in 30% to 64% of the adult pat i e n t s 3 . Focal seizures and neurologic deficits are more f requent in meningitis by S. pneumoiae and L. monocytogenes than in cases by meningococcus or by H . influenzae type b 26 .
We observed that the age of diagnosis of AIDS and the age of meningitis episodes is the same. This could be explained due to the fact that probably the o c c u rrence of bacterial meningitis in patients with HIV risk behavior leads to perf o rming the HIV seru m test.
In this series the mortality rate for bacterial meningitis in the group with communitarian acute bacterial meningitis and the etiologic agent identified was 55%. This rate is higher than the mortality rates rep o rted in the literature for bacterial meningitis in patients without AIDS. The mortality rate for H . influenzae meningitis is 6%, for meningococcus meningitis is 10% and for pneumococcus meningitis is 2 6 % 2 6 . In the group with bacteria not identified in CSF, 14 patients had cure (63.6%) and 8 died, so the m o rtality rate in this group was 36.4%. Other authors also reported a higher mortality in HIV seropositive c h i l d ren who have developed bacterial meningitis and were prone to recurrent meningitis 25, 27 .
In our series 100% of pneumococcal meningitis patients died. The mean lethality rate for pneumococcus meningitis, re p o rted by the City Health Department, among all patients, with and without AIDS, in this study period was 32.5% 2 8 . This called attention to the importance of prevention with vaccines in a reas where there is a high incidence of pneumococcal infections. Anti-pneumococcal vaccination could possibly lower this incidence 2, 29 .
